Changes in plasma D-serine, L-serine, and glycine levels in treatment-resistant schizophrenia before and after clozapine treatment.
Hypofunction of the N-methyl-d-aspartate (NMDA) subtype of glutamate receptors may be involved in the pathophysiology of schizophrenia. Many studies have investigated peripheral NMDA receptor-related glutamatergic amino acid levels because of their potential as biological markers. Peripheral d-serine levels and the ratio of d-serine to total serine have been reported to be significantly lower in patients with schizophrenia than in controls. Peripheral d-serine levels and the d-/l-serine ratio have also been reported to significantly increase in patients with schizophrenia as their clinical symptoms improve from the time of admission to the time of discharge. In this study, we examined whether peripheral NMDA receptor-related glutamatergic amino acids levels were altered in patients with treatment-resistant schizophrenia compared to controls and whether these peripheral amino acids levels were altered by clozapine treatment. Twenty-two patients with treatment-resistant schizophrenia and 22 age- and gender-matched healthy controls were enrolled. The plasma levels of d-serine, l-serine, glycine, glutamate, and glutamine were measured before and after clozapine treatment. We found that the plasma levels of d-serine and the d-/l-serine ratio were significantly lower in the patients before clozapine treatment than in the controls. The d-/l-serine ratio was significantly increased by clozapine treatment in patients, and no significant difference was observed in the plasma levels of d-serine and the d-/l-serine ratio between the patients after clozapine treatment and the controls. We also found that plasma glycine levels and the glycine/l-serine ratio were significantly increased following clozapine treatment in the patients, and the glycine/l-serine ratio was significantly higher in the patients after clozapine treatment than in the controls. There was no significant difference in the plasma levels of glutamate and glutamine both between the controls and patients and between before and after clozapine treatment. This study firstly demonstrated changes of d-/l-serine and glycine/l-serine ratio between before and after clozapine treatment, suggesting that the plasma d-/l-serine ratio and glycine/l-serine ratio could be markers of therapeutic efficacy or clinical state in treatment-resistant schizophrenia.